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Anthocyanins 




Anthocyanins are water soluble pigments (Khoo 1). They are 1 of 6 flavonoids, 
groups of plant chemicals (Galvano 1). They are often credited with the blue, red, 
and purple colors in some plants, fruits, and vegetables (Khoo 1). They are 
antioxidants, which protect cells from damage caused by free radicals (Zoersel 1)
Fig. 1, by Northwest Wild, 
found on Google Images
Fig. 2, by Pense Nursery, found on Google Images
Fig. 3, by Hidden Valley Hibiscus, found 
on Google Images
Where are they Found 
Anthocyanins are commonly found in fruits and vegetables that are bright and 
strong in color (Khoo 1). They are commonly purple and blue.(Khoo 1). Common 
examples of where anthocyanins can be found include berries, currants, grapes, 
onions, eggplants, wine, blood oranges, red cabbage, purple potatoes, etc (Khoo 
1).
Fig. 4, by Chengyu Zheng on Organicbiz, 
found on Google Images
Fig. 5, by Indiamart, found on Google 
Images Fig. 6, by Solluna, found on Google Images. 
Anthocyanin Chemical Characteristics
● Donates electrons to proteins (Neill 8)
● Hard and soft electrophiles (Neill 8)
○ An electrophile or Lewis acid is a molecule that accepts bonding electron to form a bond to its 
reacting companion (Shapely).
● Hard and soft nucleophiles (Neill 8)
○ A nucleophile or Lewis base  is a molecule or ion that gives a pair of electrons to form a 
covalent bond (Shapely).
○ Hard nucleophiles contain small electronegative atoms(McDermott).
○ Soft nucleophiles contain larger atoms (McDermott).
Fig. 9, on UCLA, found on Google Images 
Anthocyanin Chemical Characteristics Continued 
● Water soluble (Neill 8)
● Develops π-stacking interactions (Neill 8)
○ Also known as aromatic stacking which is the noncovalent interactions between aromatic 
rings. These rings contain pi bonds (“Illustrated Glossary of Organic Chemistry.”).
● Has the ability to bind hard metal ions (Dengels and Fengers 1).
● Unstable at a neutral pH (Ferrars et.al 3269).
Offset Stacking
T-shaped Stacking 
Fig. 10, on UCLA, found on Google 
Images 
Fig. 11, on UCLA, found on Google Images 
6 Different types of Anthocyanins
● Cyanidin is the most common anthocyanin that has various health benefits 
and antioxidant effects. (Zoersel 2). 
● Malvidin is a plant pigment. Acidic conditions result in red color whereas more 
basic conditions result in blue-purple color. (Zoersel 2).
● Delphinidin is a plant pigment that is most stable at a basic pH level. It 
displays blue hues to flowers and other plants (Zoersel 2).
● Peonidin is a plant pigment that gives a red or purplish color to flowers 
(Zoersel 2). Found in grapes and berries (Khoo 2).
● Pelargonidin gives flowers a orange-red color and a red color to fruits (Khoo 
2). 
● Petunidin gives flowers and berries a dark red or purple color (Khoo 2). Found 
in blackcurrants and purple petals (Khoo 2). 
How Anthocyanins Get Their Color 
Anthocyanins are positively charged which allows them to absorb light (“General 
Anthocyanin Structure.”). This absorption of light results in their bright and 
prominent colors (“General Anthocyanin Structure.”). Anthocyanins are commonly 
blue and purple but can be red as well (“General Anthocyanin Structure.”). 
Anthocyanins are red in acidic conditions but change to blue and purple colors as 
pH increases (“General Anthocyanin Structure.”). 
Fig. 2, by Pense Nursery, found on Google Images
Fig. 8, by GoMacro, found on 
Google Images Fig. 7, by Medical News Today, found on Google 
Images 
Environmental pH indicator
● One of anthocyanin color functions would be pH indicators (Khoo 1).
● If the pH level is less than 7 (acidic), they will portray a red/pink color (Khoo 
2).
● If the pH level is 7 (neutral), they will resemble a purple color (Khoo 2).
● If the pH is above 7 (basic), their appearance is green and/or yellow (Khoo 2).
● Fun Fact: The more basic the anthocyanin is, the more colorless it becomes, 
stating that the colors would be dark red/pink towards a clearless yellow 
(Khoo 4).
Fig. 16, by Jan San Consulting, found on Google 
Images
Anthocyanin Role in Plants
Anthocyanins are created in the roots of plants (Black). Anthocyanins are often 
found in the vacuole of plants (Neill 17). Anthocyanin pigments attract 
pollinators(Neill 17). Anthocyanins develop colors that better promote 
photosynthesis (Neill 17).  
Fig. 12, by Earth, found on Google Images 
Fig. 13, by Serenta Flowers, found on Google Images 
Anthocyanin Plant Benefits
● Protect leaves from excessive sunlight (Horton 2).
● Helps promotes trees absorption of nutrients (Horton 2).
● Anthocyanins creation of bright colored flowers promotes pollination (Horton 
2).
● Protect trees from harmful UV rays from the sun (Horton 2).
Fig. 3, by Hidden Valley Hibiscus, found on 
Google Images
Fig. 14, by University of Wisconsin-Madison, found on 
Google Images
Anthocyanin Health Benefits 
● Promotes cardiovascular health due to their antioxidant properties  (Galuano 
4).
● Antioxidant properties helps protect cells from free radicals (Galuano 4).
● Improves skin appearance (S.L., Botanical-online).
● Helps to fight attacks on the immune system (S.L., Botanical-online).
Fig. 15, by Team180Sports, found on 
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Study Researched on Anthocyanins
Analyzation of Samples 
The samples were analyzed 
using a high- performance 
liquid chromatography-
electrospray ionisation 
tandem mass spectrometry 
(HPLC-ESI-MS) (Ferrars et.al 
3269). HPLC-ESI-MS is a 
method of separating a 
mixture through a liquid 
chromatography, which 
separates ions and/or 
molecules then ionised 
(Perlatti, et al). 
What & Who is being Studied
The products produced 
by an anthocyanin called 
cyanidin 3-glucoside 
(C3G) was observed 
(Ferrars et.al 3269). A 
500ml pill of C3G were 
given to 18 healthy men 
(Ferrars et.al 3269). 
Collected Samples
After a night of fasting 
blood, breath, fecal, and 
urine sample were taken  
(Ferrars et.al 3269).
Conclusion of Study 
● C3G is going through various processes within the body 
based on the fact various products are created and 
released (Ferrars et.al 3269).
● 17 metabolites were discovered in the bloodstream, 31 
metabolites were found in the urine samples, and 28 
metabolites were found in the feces samples (Ferrars et.al 
3269)
Works Cited
Ferrars, R. M., et al. “The Pharmacokinetics of Anthocyanins and Their Metabolites in Humans.” British Journal of Pharmacology, vol. 171, 
no. 13, July 2014, pp. 3268–3282. EBSCOhost, doi:10.1111/bph.12676.
Galvano, Fabio. “The Chemistry of Anthocyanins.” New Hope Network, 2 June 2017, www.newhope.com/managing-your-
business/chemistry-anthocyanins.
“General Anthocyanin Structure.” General Anthocyanin Structure, stavin.com/micro-ox-website/chem_antho.htm
Horton, Jennifer. “Why Do Leaves Change Color and Turn Red?” HowStuffWorks Science, HowStuffWorks, 8 Mar. 2018, 
science.howstuffworks.com/life/botany/leaves-turn-red1.html.
“Illustrated Glossary of Organic Chemistry.” Illustrated Glossary of Organic Chemistry - Aromatic Interaction (Aromatic Stacking; Pi 
Stacking), www.chem.ucla.edu/~harding/IGOC/A/aromatic_aromatic_interaction.html.
Works Cited
Khoo, Hock Eng et al. “Anthocyanidins and anthocyanins: colored pigments as food, pharmaceutical ingredients, and the potential 
health benefits” Food & nutrition research vol. 61,1 1361779. 13 Aug. 2017, doi:10.1080/16546628.2017.1361779
McDermott, Paul. “Hard and Soft Nucleophiles and Electrophiles.” YouTube, YouTube, 3 Nov. 2017, 
www.youtube.com/watch?v=04NYWxuD6d4.
Neill, Samuel Oliver. The Functional Role of Anthocyanins in Leaves. University of Auckland, Jan. 2002, 
researchspace.auckland.ac.nz/bitstream/handle/2292/497/02whole.pdf?sequence=2.
Perlatti, et al. “Application of a Quantitative HPLC-ESI-MS/MS Method for Flavonoids in Different Vegetables Matrices.” Journal of 
the Brazilian Chemical Society, Brazilian Chemical Society, www.scielo.br/scielo.php?script=sci_arttext&pid=S0103-
50532016000300475.
Shapely, Patricia. “Nucleophiles and Electrophiles .” Nucleophiles and Electrophiles, University of Illinois Urbana- Champaign ,
2012, butane.chem.uiuc.edu/pshapley/genchem2/b5/1.html.
S.L., Botanical-online. “ANTHOCYANINS.” Anthocyanins Properties, 
www.botanical-online.com/english/anthocyanins.htm.
Works Cited
“ Sugar Maple: Acer Saccharum.” UWL Website, Apr. 2010, bioweb.uwlax.edu/bio203/2010/schoenfu_aman/nutrition.htm.
Zoersel, B. Anthocyanins, June 2016, www.phytochemicals.info/phytochemicals/anthocyanins.php.
Works Cited
Bunch of blueberries. Digital Image. GoMacro. https://www.gomacro.com/shop/macrobars/blissful-daybreak/
Chengyu Zheng. Sliced Red onion. Digital Image. OrganicBiz. 14 June 2017, 
https://organicbiz.ca/red-onions-pack-cancer-fighting-punch-study-reveals
Bunch of grapes. Digital Image. Indiamart. https://www.indiamart.com/proddetail/purple-grapes-16445565830.html
Purple potatoes. Digital Image. Solluna. 12 July 2016,  https://mysolluna.com/blog/2016/07/12/vegan-purple-potato-salad-recipe/
Two eggplants. Digital Image. Medical News Today. 20 Oct. 2017, https://www.medicalnewstoday.com/articles/279359.php
Bunch of currants. Digital Image. Northwest Wild Foods, https://nwwildfoods.com/product/fresh-frozen-black-currants
Heart with weight. Digital Image. Team 180 Sports. 23 May 2017, https://team180sports.com/cardiovascular-health-youth-
sports/https://team180sports.com/cardiovascular-health-youth-sports/
Red Raspberries. Digital Image. Pense Nursery Inc., https://www.penseberryfarm.com/Latham-Red-Raspberry-p/ras09.htm
Offset Stacking. Digital Image. UCLA, http://www.chem.ucla.edu/~harding/IGOC/A/aromatic_aromatic_interaction.html
T-Shaped Stacking Digital Image. UCLA, http://www.chem.ucla.edu/~harding/IGOC/A/aromatic_aromatic_interaction.html
Works Cited 
Man with shield. Digital Image. Joy! Digital, http://www.joydigitalmag.com/everyday-life/guide-building-strong-immune-system
Tree. Digital Image. University of Wisconsin-Madison, https://fyi.extension.wisc.edu/shawanohort/trees-and-shrubs/tree-and-shrub-
fertilization/
Blue- purple hidden valley hibiscus. Digital Image. Hidden Valley Hibiscus, http://www.hiddenvalleyhibiscus.com/misc/colors.htm
Lewis acid and base reaction. Digital Image. UCLA, http://www.chem.ucla.edu/~harding/IGOC/L/lewis_acid.html
Plant roots. Digital Image. Earth, https://www.earth.com/news/plant-roots-find-water/
Pollinating. Digital Image. Serenata Flowers. 28 Oct. 2010, https://www.serenataflowers.com/pollennation/guide-to-flower-pollination/
Ph Scale. Digital Image. JanSan Consulting, https://www.jansanconsulting.com/ph-scale.html
